equipped with a nitrogen laser delivering 2 ns laser pulses at 337 nm. Positive ion ToF detection was performed using an accelerating voltage of 25 kV. Samples were prepared by mixing dithranol (2 μL of a 10 mg.mL -1 solution), sodium trifluoroacetate (2 μL of a 10 mg.mL -1 solution) and the analyte solution (2 μL of a 10 mg.mL -1 solution). FTIR spectra were acquired using a Bruker Vector 22 FTIR spectrometer with a Golden Gate diamond attenuated total reflection cell. SEC analysis was performed on a Varian 390-LC MDS system equipped with a PL-AS RT/MT autosampler, a PL-gel 3 µm (50 × 7.5 mm) guard column, two PL-gel 5 µm (300 × 7.5 mm) mixed-D columns held at 30°C and the instrument equipped with a differential refractive index and a Shimadzu SPD-M20A diode array detector.
Tetrahydrofuran (including 2% triethylamine) was used as the eluent at a flow rate of 1 mL.min -1 . Data were analysed using Cirrus 3.2 software and molecular weight samples were prepared by the addition of 500 μL PBS to 500 μL erythrocytes and left at room temperature (25°C) for 60 minutes.
% Haemolysis was determined using Equation 1.
PolyNIPAM Synthesis
Well defined poly(NIPAM) was required to investigate its LCST behaviour as a function of chain length and was obtained by using 2-(2-cyanopropyl) dithiobenzoate, CPDB, as the RAFT agent with 4,4'-azobis(4-cyanovaleric acid), ACVA, as the chain transfer agent as shown in Scheme S1. Scheme S1. RAFT polymerization of NIPAM using CPDB and ACVA as RAFT agent and radical source, respectively. Conditions shown in Table S1 .
The progress of the polymerization was monitored by 1 . Table S1 shows the molecular characteristics of the polyNIPAMs and Figure S7 shows the SEC traces. The data indicates that the obtained polymers were well defined, with low polydispersity indices. Table S1 . Table S1 .
Electronic Supplementary Material (ESI) for Chemical Communications This journal is © The Royal Society of Chemistry 2011

Thermoresponsive Behaviour of PolyNIPAMs
Turbidimetry was used to determine the cloud points of the different polymers. The cloud point was defined as being the temperature where the normalised absorbance was half the maximum (0.5 in the graphs used here). The curves used to calculate these are shown in Figure S8 below. Figure S8 . Turbidimetry curves for pNIPAMs shown in Table S1 .
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Synthesis of Telechelic PolyNIPAM
SEC analysis of the telechelic polyNIPAM gave rise to a shoulder at high molecular weight which upon addition of the strong reducing agent, tributylphosphone (TBP), disappeared as shown in Figure S9 . This was hypothesised to be due to the presence of base in the SEC solvent (triethylamine) which can remove the RAFT agent end group, allowing for either thiol-thiol or thiol-pyridyl disulfide coupling. MALDI-ToF analysis indicated quantitative incorporation of the desired end groups (Figure 2 , main text) and all visible peaks are listed in Table S2 . 
Removal of RAFT Agent
Polycondensation.
The polycondensation reaction ( of the RAFT-agent derived end a terminal thiol group. Figure   pNIPAM 1700 (entry 3, Table S1 )
Before addition of the amine, there is clearly a to the RAFT-agent end group. Following addition of the amine, the absorbance at 300 nm decreases significantly conditions used. Figure S10 . UV/vis spectra of after amine addition. X, y and z axes correspond to wavelength, RI response and retention time respectively.
(b) than (a)).
-S19 -
of RAFT Agent-derived Dithioester End-Group During
The polycondensation reaction (described in main part of paper) required the removal agent derived end-group from the telechelic macromonomer oup. Figure S10 shows photodiode-array-coupled SEC analysis of (entry 3, Table S1 ) before and after addition of the primary amine.
Before addition of the amine, there is clearly a large absorption at 300 nm, attributable agent end group. Following addition of the amine, the absorbance at 300 decreases significantly demonstrating removal of the dithioester group under the UV/vis spectra of pNIPAM 1700 (entry 3, Table S1 
Effect of Macromonomer Concentration
The polycondensation reaction was conducted using several macromonomer concentrations (see figure S12 for SEC traces). All traces were essentially identical, suggesting that varying the concentration is not a useful method for fine-tuning the molecular weight of the disulfide linked polymers. At all concentrations there was no evidence of mono-cyclic polymers which would elute at longer retention times, but larger, multicyclic structures could not be ruled out. Figure S12 . Investigating "macro"-polymerisation at different polymer concentrations: 40 mg.mL -1 (black); 20 mg.mL -1 (red); 10 mg.mL -1 (blue) and 1 mg.mL -1 (olive).
Biocompatability
In vitro haemolysis testing is the first stage of toxicity testing used to assess the structural/membrane integrity of erythrocytes in the presence of a "foreign"
compound. [1] In essence, to be biocompatible no release of haemoglobin (haemolysis)
should be observed upon incubation of the test compound with erythrocytes. For the purpose of this study the potential effect of temperature on biocompatibility, specifically whether increased haemolysis would be observed at a temperature above the LCST, was important. Testing was therefore performed at room temperature (i.e.
below NIPAM LCST) and 42°C (above NIPAM LCST, and a common temperature for hyperthermia treatments) on the polymers denoted in table S1 (entries 1 and 3).
Phosphate-buffered saline (PBS) solution was used to maintain an appropriate osmotic pressure. The accepted cut-off for haemolytic activity in humans is approximately 10%. [2] Fig. S13 shows the haemolysis relative to a positive control (incubation of erythrocytes with water) to be limited (< 10%) for both polymers at both temperatures, indicating that they are heamocompatible. 
